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This study aims to explore the effectiveness of digital-based learning media
innovation in improving students' motivation and learning outcomes in Natural
and Social Sciences (IPAS) subjects at elementary school level. The research
approach used is qualitative with a case study method on fifth grade students at an
elementary school in Indonesia. Data were obtained through observation, in-depth
interviews, and analysis of relevant documents. The results of the study indicate
that the use of digital-based learning media, such as interactive applications and
learning videos, can increase students' enthusiasm in the learning process.
Students show higher motivation, characterized by active involvement and
positive responses during learning. In addition, student learning outcomes also
increase, both in terms of understanding concepts and the ability to apply the
material. Supporting factors for the success of digital media implementation
include technology accessibility, teacher training, and the suitability of the
material to the curriculum. This study concludes that digital-based learning media
innovation not only facilitates more interesting learning but also contributes
significantly to increasing student motivation and learning outcomes. This study
recommends further development of child-friendly digital media designs and

improving technology infrastructure in elementary schools.

Introduction

Education is the main foundation in producing a generation that is intelligent, creative, and ready to face various

challenges in the future. In the digital era, the integration of technology in teaching and learning activities can no

longer be avoided. Technology provides a great opportunity to create learning media that are more attractive,

interactive, and relevant to the needs of 21st century students. Especially in learning Natural and Social Sciences

(IPAS) at the elementary school level, technology can be utilized to overcome various obstacles that have often

arisen.(Fatmasari et al., 2024)

One of the main problems in learning science is low student motivation. Many students find science material

difficult and less interesting, so they tend to be less actively involved in the learning process. This condition has

an impact on inadequate learning outcomes. Conventional learning methods, such as lectures or assignments

without the support of interactive media, are still often used even though they are less appropriate to the learning
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needs of students in the modern era. In addition, student learning outcomes in science subjects are often below
the expected standard, indicating a gap between teaching methods and student needs. (Siswa et al., 2024) This
traditional approach is often less effective in helping students understand the complex concepts of science and
natural sciences. Advances in digital technology present a great opportunity to improve the quality of learning
through the development of digital-based learning media. This media allows the presentation of science and
natural sciences materials in a more interesting, interactive, and easy-to-understand way. The interactive features
in digital media can also increase student engagement during the teaching and learning process.(F. F. K. Sari &
Atmojo, 2021)

Thus, the development of digital-based learning media becomes a strategic solution to answer these challenges.
The integration of technology into science and science learning is expected to encourage students' learning
motivation while iproving their learning outcomes. (Fitria, 2014) This research is based on the urgent need to
develop learning media that can connect teaching approaches with technological advances while meeting the
needs of students in the modern era..Science learning in elementary schools plays an important role in building
students' understanding of the relationship between the natural and social environment. However, the learning
process often faces various challenges, such as low student learning motivation. Science material is often
considered uninteresting, too abstract, or difficult to understand. This is generally caused by the use of traditional
learning methods that lack innovation and involve less interactive elements, so they fail to attract students'
attention. (Suhelayanti,.2023).

Learning in elementary schools is currently still dominated by traditional methods such as lectures and the use of
printed media, especially textbooks, as the main source. This approach is less relevant to the needs of students in
the digital era, who are more accustomed to technological devices and multimedia applications. The mismatch
between conventional teaching methods and the learning styles of students in the digital era often causes boredom,
low motivation, and passive attitudes during the learning process. As a result, student learning outcomes in Natural
and Social Sciences (IPAS) subjects often do not reach the desired standards. Data and reports show that students'
understanding of IPAS concepts is still low, indicating a gap between learning objectives and actual results
obtained.(Wiliyanti et al., 2024). The lack of innovation in the application of digital technology to learning media
is one of the factors that worsens this situation. In fact, digital technology-based learning media has been proven
effective in increasing motivation and learning outcomes in various educational contexts. However, the adoption
of technology in science and natural sciences learning is still limited, which is caused by limited resources, lack
of teacher training, and low awareness of the benefits of using technology. Therefore, this study aims to examine
how digital-based learning media can improve student motivation and learning outcomes in science and natural
sciences subjects. In addition, this study also focuses on the development of innovative, relevant, and interactive
digital learning media, so that it can make learning more interesting and effective. The media developed is
expected to be able to convey science and natural sciences material visually and interactively to make it easier for
students to understand the concepts taught.(Maria Hermina Nona Lora, Sudarwati Nababan, Sukarman Hadi Jaya
Putra, 2024).

The purpose of this study is in line with the vision of 21st century education, which emphasizes the importance
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of technology integration in learning to create meaningful learning experiences. In addition to improving the
quality of science and science learning, this study also aims to develop students' digital competence from an early
age. The results of this study are expected to be a guide for teachers and educational institutions in adopting digital
learning media. By carrying out technology-based innovation, this study offers learning solutions that are adaptive
to the development of the times and are able to improve the learning experience of elementary school
students.(Khomsinuddin et al., 2024)

Various previous studies have explored science learning, especially related to efforts to improve student
motivation and learning outcomes. However, research on the use of digital technology in science learning in
elementary schools is still very limited. Many studies only focus on technical aspects, such as application or
software design, without considering the specific needs of elementary school students. In addition, most studies
of educational technology are more focused on subjects such as mathematics or language, while studies related to
science are relatively few. This emphasizes the need for more in-depth research on the design of digital learning
media that can effectively support science learning.Another gap that is seen is the lack of attention to the influence
of digital media on students' learning motivation. In fact, motivation is one of the important factors in educational
success. Unfortunately, motivation is often considered a secondary outcome compared to cognitive learning
outcomes. Strong motivation can actually encourage students' active involvement and improve their understanding
of the subject matter. In addition, many digital learning media are designed for advanced students, while
elementary school students need a more visual, interactive, and simple approach. To answer this challenge, this
study offers a new approach by developing digital learning media specifically designed to improve the motivation
and learning outcomes of science students. This media will combine visual, audio, and animation elements to

create an interesting and meaningful learning experience.(Wijaya et al., 2023)

The development of learning media in this study is adjusted to the needs of elementary school students,
emphasizing attractive visualizations, easily accessible interactive features, and emotionally relevant presentation
of materials. Most previous studies have applied technology to exact subjects, while this study focuses on science,
by integrating natural and social concepts. In this context, the increasing use of digital devices by elementary
school students provides an opportunity to apply a learning approach that is relevant to their lifestyle. Science
subjects, which play an important role in building students' understanding of the world around them, often face
obstacles in conveying abstract and complex materials. Therefore, the development of innovative digital learning
media is expected to bridge this gap and improve the quality of science learning in elementary schools.(Ummah,
2019).

With the development of digital technology, elementary school students are increasingly familiar with digital
devices in their daily lives. This study answers the need for a learning approach that is appropriate to the digital -
native environment of students, while utilizing the potential of technology to improve the quality of education.
Science subjects have a strategic role in building students' understanding of the world around them. However, the
challenges in delivering abstract and complex materials often make learning less effective. The development of

innovative digital-based media can be a solution to bridge this gap
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Method

The research approach used in this study is a qualitative approach. The qualitative approach was chosen because
the main objective of this study is to understand the deeper and more in-depth phenomenon of the use of digital-
based learning media in the context of Natural and Social Sciences (IPAS) learning at the elementary school level.
The qualitative approach allows researchers to explore information about students' subjective experiences,
teachers' perceptions, and students' interactions with digital media in the learning environment.(Assyakurrohim et
al., 2022).

This study uses a qualitative descriptive research type, which aims to describe and analyze the phenomenon of
the use of digital-based learning media in learning Natural and Social Sciences (IPAS) at the elementary school
level (SD), as well as to explore how this media can affect student motivation and learning outcomes. This study
emphasizes more on understanding and explaining the influence of digital media on the learning process naturally,
without any manipulation of variables or experimental control. The type of qualitative descriptive research was
chosen because this study aims to explore the experiences of research subjects (students and teachers) in a natural
and real context in the classroom.(Dewi et al., 2024) The subjects in this study consist of two main groups that
will provide comprehensive insights regarding the use of digital-based learning media: Elementary School
Students Taking Science Learning. This study will involve a number of students enrolled in science classes in
several elementary schools that have implemented digital-based learning media. Specifically, the students who
are the subjects of this study are students in grades 4 to 6 of elementary school, who are generally between 9 and
12 years old. This study will also involve science teachers who are directly involved in the teaching process using
digital-based learning media. These teachers come from various elementary schools that have implemented

technology in their learning, and have experience in integrating digital media into the science curriculum.

Data collection techniques used in this study. In-depth interviews are one of the main techniques used to obtain
qualitative data that is in-depth and exploratory. This interview aims to explore the understanding and perceptions
of teachers and students regarding the use of digital-based learning media in the classroom. Classroom
observations are conducted to gain a direct understanding of how digital-based learning media is applied in the
teaching and learning process. Researchers will observe the interaction between teachers and students during

science learning using digital media, as well as its impact on class dynamics.(Assyakurrohim et al., 2022)

Results and Discussion
Use of Digital Media in Learning

Digital media has become an essential element in modern learning, especially since the COVID-19 pandemic
accelerated the adoption of technology in schools. Digital media, such as online learning applications, interactive
videos, and Learning Management System (LMS) platforms, provide opportunities for students to learn flexibly,
independently, and interactively. In addition, digital media allows for learning differentiation, so that materials
can be tailored to students' needs and abilities. According to recent research, the use of digital media can increase

student engagement through visualization of abstract concepts and more immersive learning experiences.
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However, its effectiveness depends on the competence of teachers in using the technology, adequate
infrastructure, and students' readiness to adapt to new learning methods.(Muthmainnah et al., 2024). In this case,
students expressed that they felt more involved in learning when using digital media, such as interactive learning
applications, educational videos, and online quizzes. One student said, "I find it easier to understand science
lessons because | can see pictures and animations that explain the material." Many students reported that digital
media helped them to be more interested and reduce the boredom they often experience in conventional learning.
Students felt more enthusiastic about participating in learning because of the fun interactive elements. In
improving understanding of the material, most students felt that digital media made it easier for them to understand
difficult concepts, especially in science learning which often involves abstract processes, such as the water cycle
or the structure of the human body. One student expressed, “With videos that I can replay, I can better understand
the process of photosynthesis.” This shows that digital media provides opportunities for students to learn
independently and repeat materials according to their needs. So too with ease of access and flexibility: Interviews
also revealed that students felt more flexible in accessing learning materials anytime and anywhere. Students who
were more introverted or who might feel shy to ask questions in class felt more comfortable exploring materials
through digital media. One student said, “I prefer studying at home via the app because no one is interrupting me
and I can study at my own pace.” Teachers’ Perceptions of Digital Media Effectiveness, Teachers stated that they
saw a significant increase in student motivation and engagement since the use of digital media was implemented.
One teacher stated, “Students are more active in asking questions and discussing after they are given assignments
using digital media. Previously, they tended to be passive in class.” .” Teachers also acknowledge that digital
media makes it easier for them to explain difficult concepts, such as the solar system or food webs. The use of

video and animation allows students to visualize concepts that were previously only explained through text.

During science lessons, students appeared more active and interested when using digital applications for learning.
They worked in groups to complete interactive quizzes given by the teacher. Researchers noted that students who
usually did not participate much in class discussions became more likely to give opinions or ask questions when
using digital media. This shows that digital media successfully created a more inclusive atmosphere and allowed
students to be more active in interacting in learning. In addition, observations also revealed that students used
digital devices to access additional materials outside of class hours. Researchers noted several students who visited
learning applications at home to review lessons or prepare for exams. This shows that digital media is not only

used during class hours but also supports independent learning outside of class.(Mulyadi, 2023)

Increasing Student Learning Motivation

Learning motivation is a key factor that influences student success in the learning process. Digital media has the
potential to increase student learning motivation through gamification, interactivity, and access to diverse learning
resources.(Eka Melati, 2024) For example, the use of game-based applications can provide rewards and challenges
that encourage students to actively learn. In addition, digital media allows for personalization of the learning
experience, which can increase students' interest in the material. However, challenges such as digital distractions
and imbalances in access to technology must be managed so that learning motivation does not decrease due to

external factors. The results of interviews with 10 students showed a positive response pattern to digital media:
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Among them Increased Interest in Learning: As many as 8 students admitted to being more enthusiastic about
learning science with digital media than traditional methods. One student said, "The animated videos helped me
better understand scientific processes that were previously difficult to imagine”. More Enjoyable Learning
Experience: 7 students mentioned that interactive features such as online quizzes and simulations made learning
feel like playing while learning. Impact on Learning Habits: Students reported repeating material more often at

home using digital media applications, such as online learning platforms or multimedia-based modules.

Digital media provides a different approach compared to conventional methods. Its interactivity, visualization,
and flexibility change students' perceptions of the science subject to be more interesting and relevant. The results
of teacher observations of student behavior show: Teachers noted that students asked questions and discussed
more often when using digital media. This is different from conventional learning which tends to be passive.
Students' attention span increased from an average of 15 minutes to 30 minutes per learning session, because this

method provides a variety of activities.

Improving Science Learning Outcomes

Integration of digital media in learning Natural and Social Sciences (IPAS) can have a significant impact on
improving learning outcomes. Media such as virtual laboratory simulations, scientific concept animations, and
interactive experiments allow students to understand abstract concepts more concretely. Research shows that
digital media-based learning can improve students' conceptual understanding, analytical skills, and creativity in
IPAS. This is due to the ability of digital media to provide rich learning experiences, support problem-based

learning, and encourage collaboration between students.(Indah & Fadilah, 2024).

The results of observations and in-depth interviews showed an increase in students' conceptual understanding of
the science material after the implementation of the designed learning strategy. Based on class observations,
students showed better ability in explaining the concepts of ecosystems, water cycles, and environmental impacts
using their own language. This is reflected in: In group discussion sessions, 80% of students actively contributed,
compared to 50% before the intervention, The results of formative tests showed an increase in the average score
from 68 (before the intervention) to 85 (after the intervention), In practical activities, students were more skilled
in identifying problems and formulating hypotheses. The results of interviews with teachers showed that students
tended to be more independent in designing simple experiments. Observations and interviews with students
showed a change in learning attitudes from passive to more proactive. As many as 75% of students stated that

they were more motivated to learn science because of the interactive and relevant methods.

The interviewed teachers revealed that the implementation of inquiry-based learning strategies and the use of
visual aids (eg infographics and short videos) were very effective in helping students understand complex material.
Teachers felt that this strategy not only increased student engagement but also made it easier for them to teach
difficult material. Several teachers admitted that they needed additional time to prepare innovative teaching

materials.
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Support from Teachers and Students for the Use of Digital Media

Teachers often view digital media as a tool that can improve the efficiency of science teaching. Teachers noted
that digital media, such as simulations, interactive videos, and animations, help explain abstract concepts in
science, such as the water cycle or the solar system, in a way that is easier for students to understand. Digital
media tends to hold students' attention longer than traditional methods because of its visual and interactive nature.
This has an impact on increasing student activeness in class discussions. However, in interviews, several teachers
also said that the effectiveness of digital media is highly dependent on the readiness of teachers to use it. They
felt that training in the use of educational technology should be more intensive to help them make the most of
digital media. From interviews and surveys of students, the majority felt that digital media helped them understand
the material better than conventional methods. The main reasons include: Students can re-access the material
through digital platforms at any time, allowing for more flexible learning. Features such as interactive quizzes or
simulations allow students to learn at their own pace, increasing their confidence in understanding concepts. (P.
M. Sari et al., 2024)

Obstacles and Challenges in Implementing Digital Media

Technical Challenges

1) Internet Connection Issues

In many areas, especially in rural or remote areas, unstable internet connections are a major barrier to the use of
digital media. This hinders students’ and teachers’ access to learning platforms.

2) Lack of Adequate Devices

Some students do not have devices such as laptops or tablets, which are often prerequisites for accessing digital
learning media. This inequality creates gaps in learning outcomes.

3) Compatibility Issues

Teachers reported that some learning platforms are not always compatible with certain devices, creating technical

barriers that take time to overcome..( Indriana, P. 2024)

Challenges of Teacher Motivation and Readiness

1) Lack of Technology Training:

Not all teachers have the skills to effectively integrate digital media into their lessons. Some have difficulty
understanding new technologies or utilizing available features.

2) Changes in Teaching Patterns

Teachers who are used to conventional methods often need more time to adapt to digital media. This change
sometimes causes a lack of confidence or discomfort.

3) Additional Workload:

The process of preparing digital-based materials takes longer, especially if teachers have to create their own
multimedia content.(Aziz & Zakir, 2022).
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Student Perceptions of Digital Media Use, Not all students feel comfortable with digital media. Some students
stated that they find it easier to understand the material through direct interaction with teachers or peers. Students
with basic technological limitations may feel frustrated when using digital media, reducing their motivation to
learn. Digital media can be a double-edged sword; although engaging, students are often tempted to open other

applications or sites during learning, reducing their focus.

Conclusion

The use of digital media in learning has great potential to improve the quality of education, especially in improving
student learning motivation and learning outcomes, especially in science subjects. Digital media provides
flexibility, interactivity, and access to diverse learning resources, which can increase student engagement and
understanding. However, the effectiveness of its implementation is highly dependent on support from teachers
and students, as well as the ability to overcome various obstacles such as limited infrastructure, lack of teacher
digital competence, and inequality of access. Support from all parties, including the government, schools, and the

community, is essential to creating an inclusive and effective digital learning environment.

Recommendations

1) The government and educational institutions must provide ongoing training for teachers to improve their
skills in using digital media effectively in learning.

2) The government needs to expand access to the internet and digital devices, especially in remote areas, to
reduce the digital divide in the education sector.

3) Policies are needed that support technology accessibility for students from low-income families, such as
device subsidy programs or internet assistance.

4) Schools need to include digital literacy in the curriculum to ensure that students are able to use digital media
effectively and responsibly.

5) Teachers and parents must guide students to use digital devices productively by setting clear rules for using
technology during learning.

6) Schools, parents, and communities need to work together to support the integration of technology in

education, ensuring its sustainability and effectiveness in the learning process
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